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A ringing cadence fihering apparatus, which controUa- 
bly prevents a subscriber device receiving ringing sig- 
nals other than those having a prescribed cadence, is 
interposed betweeen a telephone line and a line device 
that has been assigne d one o fthe telephone numb^T^f 
a multi-cadence service. It includes a controlled switch- 
ing circuit through which a communication path be- 
tween the telephone line and the line device connection 
port is normally interrupted. When a fining signal is 
present on the telephone line, whether or not the inter- 
ruption is terminated and a path provided through the 
apparatus will depend upon whether the ringing ca- 
dence is that ofthe telephone number of the line device. 
To effect this determination, the telephone line input 
port is coupled to a plurality of ringing signal cadence 
detection circuits, each of which is responsive to a re- 
spectively different ringing cadence. However, only 
one of the cadence detection circuits has its output 
coupled to control the controlled switching circuit. To 
permit the subscriber line device, to initiate an outgoing 
call, the apparatus includes an off-hook detector circuit, 
which causes the controlled switching circuit to estab- 
lish a communication path from the telephone line con- 
nection port to the subscriber line device connection 
port in response to detecting an off-hook condition of 
the subscriber line device, in the absence of any other 
subscriber line device being connected with the tele- 
phone line. 

17 Claims, 3 Drawing Sheets 
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APPARATUS FOR SELECTIVELY ENABLING 

SUBSCRIBER DEVICE TO RESPOND TO 
RINGING SIGNAL IN DEPENDENCE UPON 
RINGING CADENCE 

FIELD OF THE INVENTION 

The present invention relates in general to telephone 
systems and is particularly directed to a ringing ca- 
dence-controlled filtering apparatus which controllably 
prevents a subscriber device from receiving ringing 
signals other than those having a prescribed ringing 
cadence. 

BACKGROUND OF THE INVENTION 15 

Telephone companies have recently begun offering 
customers the option of having multiglejinging^^^ / 
dence capability on a single Je!ephone^^e^*In accor-^ 
^ance with this capatHityTone or niore"aaai?ionaI tele- 
phone numbers, each of which has its own distinctive 
cadence, is added to the regular service on thejnstalled^ 
ling. A typical residential application woulobe to serve 
the needs of a household with teenagers, each of whom 
can be provided with a separate telephone having his or 
her own telephone number without the expense of a 
dedicated line. Instead, listening to the ringing tone 
allows members of the household to know for whom 
the call is intended, so that a particular individual can 
answer the call 
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Mattley et al device provides no indicator light or dis- 
play to indicate which line is in use. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, rather re- 
quire every subscriber device, to which a respectively 
different telephone number has been assigned, to be 
connected to a central multiplexer device which con- 
trols the selective interconnection of the telephone line 
to all line devices, 'ririgiiTg^cade^ce^lectivity is accd^ 
[pjished by means of a filtering apparatus'which is intei?^ 
posed between the telephone line and a respective line 
device that has been assigned one of the telephone noin- 
^bers of the multi-cadence service provided by the tere- 
phoiie company, and is operative so as to controllably 
prevent that line device from receiving ringing signals 
other than those having its associated ringing cadence. 
For this purpose, the present invention comprises a-^ 
telephone line connection port for receiving incoming 
ringing signals froni a telephone line, the incoming 
ringing signals being any of a plurality of ringing signals 
having respectively different cadences in association 
with respectively different subscriber numbers as a spe- 
cial service by the telephone company, and a subscriber 
line device connection port for connection to the line 
device. Interposed bet ween the telephdne^Iiheconnee?! 
ition port and the line deyice pon is a controlled switdh- 
fing circuit through whichla communicatiion path B^E 



It goes without saying that such a service may also be 30 :tween the jelephone Ime^^^^^^^^^ 



scriber line device connection port is liormally 
rupted.^When a ringing signal is present on the incom- 
ing telephone line, whether or not this interruption is , 
terminated and a path provided through the switch will 
35 depend upon whether or not the ringing cadence of the 
ringing signal is that particular cadence which is associ- , 
ated with the telephone number of the line device. ^ 

To effect this dctcnnination,:the telephbne lineJnput 
port is coupled to. a plurality of ringing signal cadence 
40 ^detection circuits,^each of which is responsive to a re;'' 
spectively differenV ringing cadenqe. Each ringing ca- 
dence detection circuit monitors the cadence of an in- 
coming ringing signal presented from the telephone line 
and produces an output signal when it detects its ringing 
cadence. The output of only one of the ringing cadence 
detection circuits is coupled through a bank of selector 
switch^ to the switching circuit, so as to cause the 
switching circuit to establish a communication path 
^ , from the telephone line connection port to the sub- 

paratus for Converting Distmctive Ring to Selective 50 scriber line device connection port, only if the cadei!&e^ 
Ring in Telephone Lmes- , issued Nov 1 , 1988. Accord- incoming ringing signal matches the cadence.of^i 

ing to this patented scheme, the telephone line IS cou- 
pled to the input port of a ringing cadence responsive 
multiplexer, multiple output ports of which are coupled 
to line devices having respectively different telephone 55 
numbers (associated with respectively different ringing 



utilized with devices other than personal telephones and 
in other than residential environments. For example, 
with the proliferation of different types of telephone 
line-coniiected communication equipment, such as fac- 
simile communication devices and computer terminals, 
this multiple ringing cadence service offers the cus- 
tomer a mechanism of gaining more effective use of the 
telephone network without the cosily burden of adding 
an additional line for each device. A major problem in 
utilizing the service is the fact that even though differ- 
ent devices may have been assigned respectively differ- 
ent numbers, every device will ring whenever any of 
the ringing cadences is present on the line, as every 
device is connected to the line. In the service option 
provided by the telephone company, selective answer- 
ing of the call requires human intervention to know 
which device to pick up. 

One proposal to solve this problem is described in the 
U.S. Pat. No. 4, 782,518, to Mattley et al, entitled **Ap- 



cadences of the multi-ring service offered by the tele- 
phone company). Depending upon the ringing cadence 
of an incoming call, the input port is switched though 
one of plural sets of relay contacts of the multiplexer to 
one of its output ports, so that the associated line device 
may receive ringing signals, A basic shortcoming of this 
device is the fact that all subscriber line devices making 
use of the special service must be either located immedi-, 
aiely adjacent to the device, or be routed to one of its 65 
output ports, usually by way of a dedicated length of 
cable through one or more rooms of a building between 
the subscriber device and the switch. Moreover, the 



the coupled circtiit^^An additional selector switch is 
coupled in circuit with the ringing cadence detection 
circuitry to selectively control the local line device 
from being coupled to the line. When tumed-on, this 
additional selector switch prevents the line device from 
being connected to the line during ringing. When 
turned-off, the local device may pick-up, provided that 
50 the incoming ringing signal is not a selected ringing 
cadence. Thus, the controlled switching circuit estab- > 
lishes a communication path between the telephone line 
and the line device only in response to an output signal 
produced by the cadence detection circuit which is 
associated with the subscriber number for that line de- 
vice. If the cadence of an incoming ringing signal is that 
associated with a different line device, the communica- 
tion path remains interrupted. 
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To permit the subscriber line device to initiate an 
outgoing call, the apparatus includes an off-hook detec- 
tor circuit, which is coupled to the subscriber line de- 
vice connection port and the controlled switching de- 
vice. The off-hook detector causes the controlled 5 
switching circuit to establish a communication path 
from the telephone line connection port to the sub- 
scriber line device connection port in response to de- 
tecting an off-hook condition of the subscriber line 
device, in the absence of any other subscriber line de- 10 
vice being connected with the telephone line. If another 
line device is already connected, the off-hook detector 
does not enable the switch, 
p The apparatus according to the present invention 
\ includes a control circuit* which controls the operation IS 

of each ringing signal cadence detection circuit, such 
! that no communication path through the switch is ef- 
; fected until subsequent to the termination of the ringing 
I signal which causes the generation of .anioutput sigjiali 
i from the cadence detection circuit asspciated v^dth the* 20 
subscriber number of the associated line deyiqet^In addi- 
ction, an auxiliary input jack is coupled in parallel with 
the input port, so that the apparatus of the invention 
may be extended to other units. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2, taken together, constitute a schematic 
diagram of a ringing cadence-controlled filtering appa- 
ratus in accordance with a preferred embodiment of the 
present invention; and 30 

FIGS, 3-5 are respective ringing cadence timing 
diagrams illustrating the duration characteristics of 
three different types of ringing signals. 



DETAILED DESCRIPTION 



35 



The present invention will now be described with 
reference to FIGS, 1 and 2 which, taken together, con- 
stitute a schematic diagram of a ringing cadence-con- 
trolled filtering apparatus which controllably prevents 
a subscriber device from receiving ringing signals other 40 
than those having a prescribed ringing cadence. Unlike 
the above-referenced Mattley et al device, the filtering 
apparatus of the present invention is a two-port, modu- 
lar unit that is interposed directly between the tele- 
phone line and a respective subscriber line device, such 45 
as a telephone, facsimile machine, computer modem, 
etc, that is to be used in conjunction with a single line, 
multi-number service offered by the telephone com- 
pany. 

I \ More particularly, as shown in FIG. 1, connection to 50 
a telephone line from a telephone company*s centralgi 

voffieiais by way of a first, telephone line connection port 
Jl, while connection to a subscriber line device (e.g. 
telephone, not shown) is effected by way of a second, 
gjibscriber line connection port J2. Coupled in parallel 55 
with telephone line connection port Jl is an auxiliary, 
port J3 for providing an extension connection to other 
units. Port Jl reccives inoomingj Tnging signals from tlife 

^telephone line, the iricoming^iging signals being; ariyj 
'of a plurality of ringing signals shaving respectively /60 
jdjfferent cadences in association with respectively dif- 

cferent subscriber numbers as a special service by th^c 
telephone company. As will be described below, via a 
sctl^f jumper connections, the apparatus of the present 
invention may be programmed to accommodate differ^ 65 
ent ON/OFF characteristics of the ringing cadences of 
ringing signals supplied by the telephone company. As 
a typical, but non-restrictive example, the principal 



number assigned to the customer may have the standard 
two seconds-on, four seconds-off ringing cadence, oc- 
curring within respective time slots 21 and 26, as shown 
in the ringing cadence liming diagram of FIG, 3. A first 
auxiliary number may have a two shon ring burst, de- 
fined by two eight hundred millisecond rings 31, 33 
between which a four hundred millisecond off time 32 is 
interposed, followed by a four second off time 36, as 
shown in FIG. 4. A second auxiliary number may be 
defined by the ring cadence shown in FIG. 5, having an 
initial 300 millisecond burst 41 followed by a 200 milli- 
second off time 42 and then a one second burst 43. The 
one second burst 43 is followed by another 200 millisec- 
ond off time 44 and a terminating 300 millisecond burst 
45 and then a four second off time 46. 

Interposed between telephone line connection port Jlp 
and device port J2 is a controlled switching circuit 20,' 
including |^elay Kl having a coil 3D'and an associated^ * 
set of relay switching contacts 38 and 39 coupled in* 
circuit with a pair of port-lo-port connection lines 51, 52 1 
through which a communication path between tele-| 
phone line connection port Jl and device connection! ; 
port J2 is to be controllably provided, FIG. 1 shows! 
relay contacts 38 and 39 in their default states, in which | 
port Jl is directly coupled through lines 51 and 52 to 
port J2. When the circuit is powered up, relay cBil>30.isk 
normally energizi^ so that the relay contacts decouple' 
port J2 from port Jl, thereby interrupting the default; 
connection between the subscriber line device and the| I 
telephone line. In the default condition, relay contact 39 
couples one line of port J2 through a terminating resis-j 
tor 53 to +V (e.g. lOV) and relay contact 38 couples; 
the other line of port J2 through a voltage divider 54 to 
the base of an NPN transistor 60. 

As mentioned earlier and as wOl be described in detail^ 
below, when a^ging signal Js^rwent on telephon^^^ 
flihei(and therebyTpplied to port Jl, \yhether or not the \ 
interruption of the circuit path through switching cir-, 
cuit 20 is maintained, or whether it is terminated so that 
a path is provided through the relay contacts of switch- ' 
ing circuit 20, will depend upon whether or not the 
ringing cadence^ of the ringing signal is Jhat_particular» 
^cadence .which is associated wath thejelephone niTml^ 
of the line device'^ ^ 

To make this determination, the telephone line con- 
nection port Jl is coupled through a line coupling cir- 
cuit 70 having a bridge rectifier 69, coupled via a resis- 
tor-diode coupling network 71, to an electro-optic cou- 
pler 72, the output of which is coupled to a line voltage 
detect (low pass) filter 73 and a ringing signal (high 
pass) filter 74. The output of line voltage detect filter 73 
is coupled through an inverter 75 to gate 81 and diodes 
82 and 83, The output of gate 81 provides base drive for 
a transistor circuit 91, the collector-emitter path is cou- 
pled in circuit with an LED indicator 92 and associated 
power supply terminals (H- V and ground). LED indica^^ 
tor 92 is nonndly jlluminated to indicate:that the line is» 
^ready for usel^i Whenever^the.telephorie Jine.(coi]^led 
^to pornj)Js:seizedi the-output of inverter 75 changes:^ 
state (goMi low)^disabling one input of gate circuit 81|^ 
and thereby turning off transistor 91 and deenergiziiag> 
^L£D 92lkThe anode of diode 82 is coupled to a capaci- 
tor 98 within a loop current detector 100, to be de- 
scribed, and to the set input of a relay control latch 
(flip-flop) 99. Loop current detector 100 has two modes 

of operation 1) when line detect inverter 75 senses 

that the line is in use. and 2) on incoming ring, through 
waveform shaping circuit 95, so that a (local subscriber) 
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yinc device cannot connect to the line or the line is in use flip-flop 99 is set, to de-activate relay Kl and allow the 

or (with a select switch tumed-on) it is ringing. The device to answer the ring regardless of whether the ring 

output of the line detector goes low, which keeps ca- is the selected cadence. 

pacitor 98 discharged and prevents flip-flop 99 from To control the operation of the ringing signal ca- 
being set 'ON* (connecting the device to the line). Flip- 5 dence detectors, ringing indication line 96 is coupled 
1 flop 99 will be set *0N* in response to a correct ring through an inverter 122 to the reset input of an up-coun- 
i cadence detect output from the ring filter (FIG. 2), ter 130 having an internal free running clock and, via 
^hen clocked at its clock input. diode 124, to an oscillator 140. Up-counter 130 is active 
The QBAR output of flip-flop 99 is coupled to a relay at the end of a ring pulse time to reset up-counter 142 
driver circuit 107 for supplying energizing current for 10 (and also up-counter 130) if one of the ring cadences, to 
relay coil 30, so that then whenever flip-flop 99 is set (its which one of detection circuits 111. 113 and 115 is 
QBAR output is low), relay Kl is deenergized, thereby tuned, is detected. Counter 130 produces an output on a 
placing relay contacts 38, 39 in the default condition first timer line 133 a prescribed period of time (e;g. 20 
shown. Relay driver circuit 107 includes a BYPASS milliseconds) after being reset. Line 133 is coupled to 
switch SI coupled between -l-lOV andjelay winding 15 the reset input of an up-counter 142 and to the clock 
30. Switch SI is used to selectivelyjJisable.the apparatus^ input of a master reset latch IfO, The delayed output on 
and connect the telephorie line to the local device line 133 serves to reset up-counter 142. Counter 130 
" As pointed out above, as long as the output of in- produces a second output on ring termination line 119 
verter 75 is low, indicating the seizure of the telephone which changes state (goes high) approximately 2.5 sec- 
line by another device, diode 82 keeps capacitor 98 20 onds after counter 130 has been reset and is coupled to 
discharged, so that flip-flop 99 cannot be set by the a second input of gate 118. This 2.5 second delay is used 
subscriber device going off-hook Similarly, diode 83 is to validate a detected ring signal by waiting for a major 
coupled to capacitor 101, to the reset input of flip-flip 99 portion of the four second quiescent interval that fol- 
and, via coupling resistor 102, to the Q output of flip- lows ringing bursts associated with any of the ring sig- 
flop 99. 25 nal shown in FIGS. 3-5 before indicating the detection 
(High pass) ringing signal filler 74 removes dial pulses of a valid ring. Line 119 is also coupled to the D input 
and couples ringing signals to a waveform shaping cir- of master reset latch 160, so that upon the next pulse on 
cuit 95, which provides an output pulse the duration of line 133, latch 160 will be set. 

which corresponds to the duration of the ringing signal, A third output of counter 130 on line 155 changes 
^as shown in FIGS. 3, 4 and 5, referenced above. The 30 state (goes high) if a relatively long predetermined per- 
\ output of waveform shaping circuit 95 is coupled to a iod of time (e.g. on the order of five seconds) has 
\ second input of gate 81 and, by way of a ring indication elapsed since the counter was last reset, indicating an 
line 96, to a plurality of ringing signal cadence detection invalid ringing signal. This signal on line 155 is used as 
ci rcuits 111 , 113^nd 115, shown in FIG. ^As will be a time-out signal to the reset input oif relay control latch 
il^escribed below, ceach of the ringing" signal cadence 35 99 (FIG. 1) and thereby maintains the communication 
' detection circuity s responsive to a respectively differ- path through switch 20 interrupted. Time out line 155 is 
' ent ringing cadence and wijl produce M outpur pnlyi; also coupled through diode 156 to disable counter 130 
when the ringing signal cadence to which it is respon- upon the occurrence of a five second time out signal, 
sivejs detected. The outputs *of ringing signal cadence . Oscillator 140 has an output coupled to the clock 
^detection circuits 111, 113 and 115 are coupled to re- 40 input of up-counter 142, respective outputs 151-154, 157 
spective input terminals 121, 123 and 125 of manually of which are coupled through a set of programmable 
operable selector switches 32- 1, S2-3, and S2-5 of a jumper connections JMP2 to ringing signal cadence 
^wilch bank S2. The output ports of selectors S2-1, S2-3 detector circuits 111-115 for validating the timing of 
' and S2'5 are connected in common to one input of a monitored ringing signals, as will be described below, 
gate 118, the output of which is coupled over a ring 45 Programmable jumper connections JMP2 allow the 
filter output line 120 to the clock input of flip-flop 99, user to program the ringing cadence response charac- 
I the D input of which is hardwired high. Only one- of teristics of detector circuits 111-115 to accommodate 
; switches S2-1, S2-3 and S2-5 is closed, in association different ON/OFF sequences in the ringing signals 
^^th that one of the ringing cadences shown in FIGS. 3, supplied by the telephone company. Another (inverted) 
4 and 5 that is to be detected. Whenever a valid ringing 50 output of oscillator 140 is coupled to the clock input of 
signal is detected by the that one of ringitig signal ca- a timing latch (flip-flop) 146. The set input of timing 
dence detection circuits 111, 113 and 115 whose associ- latch 146 is coupled through line 159 to the Q2 output of 
ated selection switch is closed, the input to gate 118 on up-counter 142 via jumper connections JMP2. 
line 126 goes high. As will be discussed below, if a As explained above, each of ringing signal detection/" 
detected valid ringing cadence is followed by a quies- 55 circuits 111, 113 and 115 monitors the cadence (on-off \ 
cent period (on the order of a 2.5 second interval) that characteristics) of successive ringing pulses on ringing \ 
occupies a major portion of the four second off period indication line 96 and determines whether or not that ' ^ 
following the ringing burst (represented by a high volt- cadence matchestfhe respective on-off characteristics of { 
age on line 119 being applied to a second input of gate its particular ring type. For this purpose each of ringing 
118), then ring filter line 120 changes state (goes high), 60 signal cadence detectors 111, 113 and 115 is comprised i 
setting flip-flop 99 and deenergizing relay Kl. Switch of timing logic circuitry that compares the times of i 
bank S2 includes a further selector switch S2-7 an input occurrence of transitions in the ringing signal pulses on 
port 127 of which is coupled to line 155 of up-counter ringing indication line 96 with a set of timing windows 
130 and an output port which is coupled via a line 128 during which transitions in the ringing signal, if valid, 
to the set input of flip-flop 99. This additional selector 65 should occur. ^ 
switch, when turned on, causes flip-flop 99 to hold relay Specifically, for the standard or normal ringing signal 
Kl energized, to prevent the local device from picking having the two secpnd on, four second off timing char- 
up (going off-hook) during ringing. When turned-off, acteristic shown in FIG. 3, cadence detector 111 looks 
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to see whether a ring burst transition occurs approxi- tions in the successive ring bursts that form the ringing 

mately two seconds after the beginning of the ring burst signal cadence shown in FIG. 5. Namely, if the three 

interval 21. For this purpose* cadence detector 111 successive ring bursts 41, 43, 45 as shown in FIG. 5 are 

comprises a one-half second one-shot 171 coupled to received, their corresponding ring pulses on line 96 will 

count line 151 the state of which changes (goes high) 1.8 5 cause cascaded latches 203, 207, 211 to be clocked by 

seconds after counter 142 has been reset and succes- AND gates 201 and 205, so that the Q output of ring 

sively incremented by the output of oscillator 140. At detect output latch 211 go high. If switch S2-5 is closed, 

the expiration of its one-half second set state, the Q this high state is coupled over line 126 to one input of 

output of one-shot 171 goes back to its'monostable stale gate 118. 

(goes low). During this 1.8 to 2.3 second time interval 10 As pointed out above, in addition to being responsive 
or window, input 175 of AND gate 173 is high. If its to the state of ring filter output hne 120, which is cou- 
second input from ringing indication line 96 undergoes pled to the output of gate 118 within the ringing ca- 
a low to high transition during this interval, then the dence detection circuitry in FIG. 2, controlled switch- 
output of AND gate 173 will change state, clocking a ing circuit 20 (FIG. 1) is also coupled to a loop current 
ring detect output latch 181, causing its Q output to go 15 detector 100 which causes controlled switching circuit 
high. If switch S2-1 is closed, this high state is coupled 20 to establish a communication path from telephone 
over line 126 to one input of gate 118. line connection port Jl to subscriber line device con- 
For detecting a two burst ringing signal shown in nection port J2 in response to detecting an off-hook 
FIG. 4. having two 800 millisecond on-times bracketing condition of the subscriber line device, in the absence of 
a 400 milliseconds off-time, cadence detector 113 com- 20 any other subscriber line device being connected with 
prises an AND gate 183. one input of which is coupled the telephone line. If another line device has already 
to count hne 152, the state of which goes high for a 200 seized the line, off-hook detector 100 does not enable 
millisecond interval 0.8 seconds after counter 142 has the switch. 

been reset and successively incremented by the output Specifically, during its normal state, with relay Kl 

of oscillator 140. Namely, count hne 152 is high for a 0.8 25 energized, relay contact 39 couples one line of port J2 

to 1.0 second interval following the beginning of a ring through a terminating resistor 53 to -hV (e.g. lOV). 

burst. The output of AND gate 183 is coupled to cas- ^hile relay contact 38 couples the other line of port 32 

caded nip-nops 185 and 191- J[ two successive 0.8 sec- through a voltage divider 54 to the base of an NPN 

ond ring bursts as shown in F G. 4 are received, their switching transistor 60. The normally biased-high col- 

corresponding ring pulses on line 96 will cause AND 30 j^ctor of transistor 60 is coupled to an inverter 61. As a 

gate 183 to successi vely clock flip-flops 185 and 191 so consequence, if the subscriber goes ofT-hook, the base of 

that the Q output of ring detect output latch 191 will go ^^ansistor 60 is pulled up. thereby turning transistor 60 

high. If switch S2-3 IS closed this high state is coupled ^nd applying a low voltage (ground) to inverter 61. 

over hne 126 to one input of gate 118. of inverter 61 goes high and charges capaci- 

For detecting the three burst ringing signal shown in 35 98 through a charging resistor 63. This action sets 

FIGJ having an initial 300 millisecond burst 41 fol- i^,,^ 99. so that its QBAR output goes low. deenergiz- 

'^^^ 200 millisecond off tune 42. followed by • j^l and thereby connecting the subscriber line 

another 200 milliseconds ofT-time 44 and a terminating ^/^.^^ ^.^j, ^^^^ j2 jf 

300 milhsecond burst 45, cadence detector 115 includes ^^e telephone line had been seized by another device, 

timing latch 146 the D mput of which is coupled to 40 the output of line voltage detect inverter would be low 

"^^^f ir ^^^"^ ^ forward biasing diode 82 and maintaining capacitor 98 

T^'^tf.?^^ ' ^ r'^^'TS?; discharged. This action prevents latch from being set by 

l^JZr. ?""nH ^ f f off.hook detector 100. so that relay Kl is held on. 

gate 201. a second input of which is coupled to nng ' 

indicator line 96. Programmable jumper connectors 45 OPERATION 

JMPl is also coupled via line 157 to programmable , • r 11 

jumper connectors JMP2 to allow AND gate 201 to be • incoming i-aii 

selectively coupled directly to counter 142. The output For purposes of the following description it will be [ 

of AND gate 201 is coupled to the clock inputs of latch assumed that both the telephone line to which port Jl is ' 

203 and ring detect output latch 211. Cadence detector 50 coupled, and the subscriber line device, to which port 

115 further includes a second AND gate 205 inputs of J2 is coupled, are quiet. Relay Kl is energized by the 

which are coupled to ring indicator line 96 and a count QBAR output of latch 99, which is reset. It will also be 

line 153 from counter 142. The output of AND gate 205 assumed that the subscriber line device is a telecopier 

is coupled to the clock input of latch 207, which is machine which has been assigned a telephone number 

coupled in cascade between latch 203 and ring detect 55 whose associated ringing cadence is that shown in FIG. 

output latch 211. Count output line 154 from up-counter 4. With the apparatus of the present invention inserted 

142 causes the Q output of latch 146 to go high for a in the line between the input jack to the telecopier and 

200-450 millisecond interval, while counter output line a (wall-mounted) telephone hne jack, the installer 

153 goes high for a 1.0 to 1.2 second interval. As a would have closed switch S2-3, so that ring filtered 

consequence, AND gate 201 controls the clocking of 60 output line will respond only to a cadence detection 

latches 203 and 211 at times associated with the initial signal from cadence detection circuit 113. 

300 millisecond ring burst 41 and the terminating 300 With an incoming ringing signal (one of those shown 

millisecond ring burst 45, shown in FIG. 5. Similarly, in FIGS. 3-5) applied to port Jl from the telephone line. 

since AND gate 205 is controlled by a count signal the change in voltage on the line is coupled through 

generated by counter 142 at a time when the middle one 65 bridge rectifier 69 and electro-optic coupler 72 and 

second, ring burst 43 should occur, the cascading of passed through filter 74 to waveform shaping circuit 95. 

latches 203, 207 and 211 effectively constitutes a timing The pulse output of waveform shaping circuit 95 on line 

filter for detecting the timing of occurrences of transi- 96, which matches the duration characteristic of the 
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ringing signal, is coupled to indicator LED 92 to pro- 
duce a burst duration indication. 

Coincident with the start of the ringing signal, line 96 
changes state (goes low). The output of inverter 122 
goes high, resetting counter 130 and allows timing 5 
counter 142 to be incremented by clock 140. The high 
transition at the output of inverter 121 also back biases 
diode 124, so as to enable the operation of oscillator 140. 
After the ringing stops, counter 130 begins counting. If 
no new (false) ring signal is received, counter 130 10 
counts for a period of 2.5 seconds, setting latch 160 and 
clocking a reset signal to the ringing cadence detection 
circuits and to flip-flop 99. Thereafter, counters 130 and 
142 are successively incremented by their respective 
clocks and successive transition window signals are 15 
coupled to each cadence detector circuits 111, 113 and 
115. If the incoming ringing signal is a valid ringing 
signal which corresponds to the number assigned to the 
subscriber line device (in the present example, a 
telecopier having an associated ring cadence shown in 20 
FIG. 4) then with switch S2-1 being closed, then line 
126 from the Q output of ring detect output latch 191 
will apply a high to its associated input of gate 118. 
Subsequently, 2.25 seconds after the last burst transition 
on line 96, output line 119 of up-counter 130 will go 25 
high, enabling the other input of AND gate 118 and 
causing a ring filtered signal to be coupled over line 120 
to the clock input of relay control latch 99, setting the 
latch and deenergizing relay Kl, With relay Kl dcener- 
gized, its contacts 38 and 39 now return to their default 30 
positions shown in FIG. 1, so that the communication 
path through switching circuit 20 is no longer inter- 
rupted. Instead, port Jl is coupled to port J2, so that the 
next ringing signal will be coupled through the switch 
to the subscriber line device, which then answers the 35 
call. The subscriber line device remains connected 
through switching circuit 20 to telephone line until 
going back on-hook^ 



Outgoing Call 



40 



As pointed out above, in addition to being responsive 
to the state of ring filter output hne 120, which is cou- 
pled to the output of gate 118 within the ringing ca- 
dence detection circuitry in FIG. 2, controlled switch- 
ing circuit 20 is also coupled to a loop current detector 45 
100 which, in the absence of any other subscriber line 
device being connected with the telephone line, causes 
controlled switching circuit 20 to establish a communi- 
cation path from telephone line connection port Jl to 
subscriber Hne device connection port J2 in response to 50 
detecting an off-hook condition of the subscriber line 
device. However, if the line is already in use, off-hook 
detector 100 does not enable switching circuit 20. 

Namely, during its normal state, with relay Kl ener- 
gized, relay contact 39 couples one line of port 12 55 
through a terminating resistor 53 to -i-V, while relay 
contact 38 couples the other line of port J2 through a 
voltage divider 54 to the base of an NPN switching 
transistor 60. When the local subscriber device goes 
off-hook, the base of transistor 60 is forward-biased, 60 
thereby turning transistor 60 on and applying a low 
voltage to inverter 61. The output of inverter 61 goes 
high charging capacitor 98 through resistor 63, This 
action sets latch 99, so that its QBAR output goes low, 
deenergizing relay Kl and thereby connecting the sub- 65 
scriber line device with the telephone line at port J2. 

On the other hand, if the telephone line is already 
seized, the output of line voltage detect inverter 75 is 



low, forward biasing diode gate 82 and maintaining 
capacitor 98 discharged, thereby preventing latch 99 
from being set by off-hook detector 100, so that relay 
Kl is held on, keeping port J2 disconnected from the 
local subscriber device. As a result, if a non-selected 
phone is picked up when the line is in use, no audible 
signalling will be heard. 

As will be appreciated from the foregoing descrip- 
tion, ringing cadence selectivity for a telephone line 
having multi-cadence service is accomplished by means 
of a dedicated filtering apparatus which is interposed 
between the telephone line and a respective line device 
that has been assigned a specific one of the telephone 
numbers provided by the telephone company, and is 
operative to controllably prevent that line device from 
receiving ringing signals other than those having its 
associated ringing cadence. Since the multi-cadence 
service may be utilized with a variety of line devices, 
such as personal handsets, facsimile communication 
devices and computer terminals, use of the invention 
with such equipment simply involves an insertion of the 
device between the telephone line connector (e.g. wall- 
mounied jack) and the device jack. No extensive wiring 
to a central site is required, nor is it necessary to locale 
every different piece of subscriber equipment that has 
been assigned one of the different cadence numbers 
immediately adjacent to the unit. 

While I have shown and described an embodiment in 
accordance with the present invention, it is to be under- 
stood that the same is not limited thereto but is suscepti- 
ble to numerous changes and modifications as known to 
a person skilled in the art, and I therefore do not wish to 
be limited to the details shown and described herein but 
intend to cover all such changes and modifications as 
are obvious to one of ordinary skill in the art. 

What is claimed: 

1. An apparatus comprising: 

a telephone line connection port arranged to be cou- 
pled to a telephone line, said telephone line being 
capable of supplying plural ringing signals having 
respectively different cadences in association with 
respectively different subscriber numbers as a spe- 
cial service by a telephone company; 

a- subscriber line device connection port arranged to 
be coupled to a subscriber line device, said sub- 
scriber line device having one of said respectively 
different subscriber numbers, so that a ringing sig- 
nal for said subscriber line device is that one of said 
plural ringing signals the cadence of which is asso- 
ciated with said one of said respectively different 
subscriber numbers; and 

a ringing signal cadence responsive circuit which 
monitors ringing signals that are presented from 
said telephone line to said telephone line connec- 
tion port and provides a communication path from 
said telephone line connection port through said 
apparatus so that said apparatus outputs ringing 
signals the cadence of which is that associated with 
only said one of said respectively different sub- 
scriber numbers, and otherwise prevents the estab- 
lishment of a communication path from said tele- 
phone line connection port through said apparatus 
for ringing signals having cadences other than that 
associated with said one of said respectively differ- 
ent subscriber numbers so that said apparatus is 
prevented from outputting ringing signals to a sub- 
scriber line device. 
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2. An apparatus according to claim 1, further includ- 
ing an oft-hook detector circuit, coupled to said sub- 
scriber line device connection port and said ringing 
signal cadence responsive circuit, for controllably pro- 
viding said communication path through said apparatus S 
in response to detecting an off-hook condition of said 
subscriber line device, in the absence of any other sub- 
scriber line device being connected with said telephone 
line. 

3. An apparatus according to claim 1, wherein said 10 
ringing signal cadence responsive circuit includes a 
plurality of ringing signal cadence detection circuits, 
one of which is selectively coupled to provide said 
communication path through said apparatus in accor- 
dance whh a selected one of said subscriber numbers, IS 
each ringing signal cadence detection circuit generating 
an output signal in response to detecting a respectively 
different ringing signal cadence of a ringing signal cou* 
pled to said telephone line connection port, the output 
signal of the selectively coupled ringing signal cadence 20 
detection circuit causing said communication path to be 
provided through said apparatus in response to detect- 
ing a ringing signal cadence associated with said se- 
lected one of said subscriber numbers. 

4. An apparatus according to claim 3, wherein said 25 
ringing signal cadence responsive circuit further in- 
cludes a control circuit for controlling the operation of 
said plurality of ringing signal cadence detection cir- 
cuits such that said communication path is prevented 
from being provided through said apparatus until subse- 30 
quent to the termination of that ringing signal which 
causes the generation of an output signal. 

5. An apparatus comprising: 

a telephone line connection port for receiving incom- 
ing ringing signals from a telephone line, said in- 35 
coming ringing signals being any of a plurality of 
ringing signals having respectively different caden- 
ces in association with respectively different sub- 
scriber numbers as a special service by a telephone 
company; 40 

a subscriber line device connection port for connec- 
tion to a subscriber line device, said subscriber line 
device having one of said respectively different 
subscriber numbers, so that an incoming ringing 
signal for said subscriber line device has a cadence 45 
associated with said one of said respectively differ- 
ent subscriber numbers; 

a controlled switching circuit for providing a com- 
munication path between said telephone line con- 
nection port an said subscriber line device connec- 50 
tion port; and 

a plurality of ringing signal cadence detection cir- 
cuits, each of which monitors the cadence of an 
incoming ringing signal presented from said tele- 
phone line to said telephone line connection port 55 
and produces a respective output signal for con- 
trollably causing said sv/itching circuit to establish 
a communication path from said telephone line 
connection port to said subscriber line device con- 
nection port in dependence upon the cadence of 60 
said incoming ringing signal, respectively different 
ones of said cadence detection circuits being re- 
sponsive to incoming ringing signals of respec- 
tively different cadences, and wherein said con- 
trolled switching circuit establishes said communi- 65 
cation path in response to an output signal pro- 
duced by that one of said plurality of cadence de- 
tection circuits which is associated with said one of 



said respectively different subscriber numbers, but 
prevents said communication path from being es- 
tablished for an output signal produced by another 
ringing signal cadence detection circuit. 

6. An apparatus according to claim 5, further includ- 
ing an off-hook detector circuit, coupled to said sub- 
scriber line device connection port and said controlled 
switching device, for controllably causing said con- 
trolled switching circuit to ^tablish said communica- 
tion path from said telephone line connection port to 
said subscriber line device connection port in response 
to detecting an ofT-hook condition of said subscriber 
line device, in the absence of any other subscriber line 
device being connected with said telephone line. 

7. An apparatus according to claim 5, further includ- 
ing a control circuit for controlling the operation of said 
plurality of ringing signal cadence detection circuits 
such that said communication path is prevented from 
being provided through said controlled switching de- 
vice until subsequent to the termination of that ringing 
signal which causes the generation of an output signal 
produced by that one of said plurality of cadence detec- 
tion circuits which is associated with said one of said 
respectively different subscriber numbers. 

8. For use with a telephone link over which plural 
ringing signals having respectively different cadences in 
association with respectively different subscriber num- 
bers may be supplied as a special service by a telephone 
company, an apparatus for coupling said telephone line 
to a respective one of a plurality of subscriber line de- 
vices, so that said respective subscriber line device may 
receive ringing signals associated with its subscriber 
number, comprising: 

a telephone line connection pon arranged to be cou- 
pled to said telephone line; 

a subscriber line device connection port arranged to 
be coupled to said subscriber line device; 

a controlled communication path having a first port 
coupled to said telephone line connection port, a 
second port coupled to said subscriber line device 
connection port, and a control port; and 

a plurality of ringing signal cadence detection cir- 
cuits, each of which monitors the cadence of an 
incoming ringing signal presented from said tele- 
phone line to said telephone line connection port 
and produces a respective output signal for applica- 
tion to said control port of said controlled commu- 
nication path in response to detecting a respec- 
tively different one of said plurality of ringing sig- 
nals; and wherein 

only that ringing signal cadence detection circuit 
which is associated with said one of said respec- 
tively different subscribers numbers has its output 
coupled to the control port of said controlled com- 
munication path, so that any incoming ringing sig- 
nal other than one having a cadence associated 
with said one of said respectively different sub- 
scriber numbers is prevented from being passed to 
said subscriber line device, and only those ringing 
signals whose cadency is associated with said one 
of said respectively different subscriber numbers 
are passed through said communication path to 
said subscriber line device. 

9. An apparatus according to claim 8, further includ- 
ing an off-hook detector circuit, coupled to said sub- 
scriber line device connection port and said telephone 
line connection port, for applying an output signal to 
the control port of said controlled communication path 
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in response to detecting an off-hook condition of said 
subscriber line device, in the absence of a line seizure 
representative signal being presented to said telephone 
line connection port, but otherwise preventing said 
subscriber line device from being coupled through said 5 
controlled communication path to said telephone line. 

10. An apparatus according to claim 8, further includ- 
ing a control circuit for controlling the operation of said 
plurality of ringing signal cadence detection circuits 
such that a ringing signal is prevented from being 10 
passed through said controlled communication path 
until subsequent to the termination of that ringing signal 
which causes the generation of an output signal. 

11. For use with a telephone link over which plural 
ringing signals having respectively different cadences in 15 
association with respectively different subscriber num- 
bers may be supplied as a special service by a telephone 
company, an apparatus for coupling said telephone link 

to a respective one of a plurality of subscriber line de- 
vice, so that said respective subscriber line device may 20 
receive an incoming call associated with its subscriber 
number, comprising: 
a switching circuit having a first port arranged to be 
coupled to said telephone line, a second port ar- 
ranged to be coupled to said subscriber line device, 23 
a normally interrupted communication path be- 
tween said first and second ports, and a control 
port through which said switch is control lably 
actuated to terminate the normal interruption of 
said communication path and thereby effectively 30 
interconnect said first and second ports so as to 
enable said respective subscriber line device to 
receive an incoming call; and 
a plurality of ringing signal cadence detection cir- 
cuits, each of which monitors the cadence of an 35 
incoming ringing signal presented from said tele- 
phone line to said telephone line connection port 
and produces a respective output signal for applica- 
tion to said control port of said controlled switch- 
ing circuit in response to detecting a respectively 40 
different one of said plurality of ringing signals; and 
wherein 

only that ringing signal cadence detection- circuit 
which is associated with said one of said respec- 
tively different subscriber numbers has its output 45 
coupled to the control port of said controlled 
switching circuit, so that any incoming ringing 
signal other than one having a cadence associated 
with said one of said respectively different sub- 
scriber numbers is prevented from being passed to 50 
said subscriber line device, and only those ringing 
signals whose cadence is associated with said one 
of said respectively different subscriber numbers 
are passed through said controlled switching cir- 
cuit to said subscriber line device. 55 

12. An apparatus according to claim 11, further in- 
cluding an off-hook detector, circuit, coupled to said 
second port and said switching circuit, for controUably 
actuating said switching circuit in response to detecting 
an off-hook condition of Said subscriber line device in 60 
the absence of any other subscriber line device being 
connected with said telephone link. 

13. An apparatus according to claim 11, funher in- 
cluding a control circuit for controlling the operation of 
said plurality of ringing cadence detection circuits such 65 
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that the application of said control signal to the control 
port of said switching circuit docs not occur until the 
termination of the ringing signal which causes said se- 
lectively coupled ringing cadence detection circuit to 
generate an output signal to controllably actuate said 
switching circuit. 

14. For use with a telephone line by way of which a 
multi-cadence ringing service is provided by a tele- 
phone company to identify plural telephone numbers, a 
method of coupling said telephone line to a line device, 
so that said line device may receive an incoming call 
associated with its telephone number, comprising the 
steps of: 

(a) connecting a first port of a switching circuit to 
said telephone line and a second port of said 
switching circuit said line device, said switching 
circuit being configured to normally interrupt a 
communication path between its first and second 
ports, and having a control port through which 
said switching circuit is controllably actuated, so as 
to terminate the normal interruption of said com- 
munication path and thereby eflfectively intercon- 
nect said first and second ports and thereby enable 
said respective line device to receive an incoming 
call; 

(b) coupling an incoming ringing signal from said 
telephone line to a plurality of ringing signal ca- 
dence detection circuits, each of which monitors 
the cadence of said incoming ringing signal and 
produces a respective output signal that is capable 
of controllably actuating said switching circuit in 
response to detecting a respectively different one 
of said plurality of ringing cadences; and 

(c) in response to any of said plurality of ringing 
signal cadence detection circuits detecting a ring- 
ing signal cadence other than a cadence that is 
representative of said one telephone number, main- 
taining the interruption of said communication 
path through said controlled switching circuit, so 
that telephone line is prevented from being coupled 
to said line device. 

15. A method according to claim 14, wherein step (c) 
further includes the step of. in response to any of said 
plurality of ringing signal cadence detection circuits 
detecting a ringing signal cadence that is representative 
of said one telephone number, coupling the output sig- 
nal of that detection circuit to the control port of said 
controlled switching circuit and thereby terminating 
the interruption of said communication path through 
said controlled switching circuit, so that telephone line 
is connected therethrough to said line device. 

16. A method according to claim 14, further includ- 
ing the step of (d) detecting an off-hook condition of 
said line device and controllably actuating said switch- 
ing circuit in the absence of any other subscriber line 
device being connected with, said telephone line. 

17. A method according to claim 15, wherein step (c) 
further includes the step of controlling the operation of 
said plurality of ritiging cadence detection circuits such 
that the application of an output signal to the control 
port of said switching circuit does not occur until the 
termination of the ringing signal which causes a ringing 
cadence detection circuit to generate an output signal to 
controllably actuate said switching circuit. 

* 4 ♦ * * 
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